RECOLLECTIONS AND REFLECTIONS
to increase the mass by 4<?2/3#; now e2c2/2fl, c being the velocity of light, is the energy in the space outside the charged sphere, so that the charge on the sphere has increased its mass by 8/3cz times the increase in the energy. The increase in mass is thus proportional to the energy of the electrified system. Though the charge of electricity may be the same, the increase in the mass will be greater when it is spread over a small sphere than over a large one. The increased mass is distributed throughout the region surrounding the charged body. We may compare this increase in mass with that which occurs when a sphere is moving through water. If M is the mass of the sphere, its effective mass when moving through water is not M but M+m/2, where m is the mass of an equal volume of water. The reason for the increase in mass in this case is obvious. The sphere cannot move without setting the surrounding water in motion, so that when it moves the mass in motion is not only the mass of the sphere, but also the mass of the water set in motion by the sphere.
The increase in mass is the same for positively as for negatively electrified particles if they are of the same size, and we can prove without difficulty that if a number of charged particles are separated by distances large compared with their diameters, as they are in an atom regarded as a collection of protons and electrons, the energy of the atom will be the sum of the energies of the individual protons and electrons of which it is composed. It has just been shown that the mass of each constituent is in a constant proportion, 8/3 c2, to its energy. Therefore the sum of the masses of the constituents will bear the same proportion to the sum of their energies. Hence the mass of the atom will bear a constant proportion to its energy. An uncharged body may be regarded as one containing as 366